Key indicators: single-crystal X-ray study; T = 296 K; mean (Lu-O) = 0.003 Å; R factor = 0.020; wR factor = 0.038; data-to-parameter ratio = 17.5. ring is linked to eight LuO 6 octahedra.
Single crystals of the title compound, tetralutetium(III) tris(cyclotetraphosphate), Lu 4 (P 4 O 12 ) 3 , were obtained by solid-state reaction. The cubic structure is isotypic with its Al III and Sc III analogues and is built up from four-membered (P 4 O 12 ) 4À phosphate ring anions (4 symmetry), isolated from each other and further linked through isolated LuO 6 octahedra (.3. symmetry) via corner sharing. Each LuO 6 octahedron is linked to six (P 4 O 12 ) 4À rings, while each (P 4 O 12 ) 4À ring is linked to eight LuO 6 octahedra.
Related literature
The title compound belongs to a structural type discovered a long time ago through the Al 4 (P 4 O 12 ) 3 member, the structure of which was first investigated by Hendricks & Wyckoff (1927) and then described by Pauling & Sherman (1937) . Since then, five isotypic compounds have been characterized: Cr 4 (P 4 O 12 ) 3 (Ré my & Boullé, 1964) ; Ti 4 (P 4 O 12 ) 3 (Liebau & Williams, 1964) ; Fe 4 (P 4 O 12 ) 3 (d 'Yvoire et al., 1962) ; Sc 4 (P 4 O 12 ) 3 (BagieuBeucher, 1976; Mezentseva et al., 1977; Bagieu-Beucher & Guitel, 1978; Smolin et al. 1978) and Yb 4 (P 4 O 12 ) 3 (Chudinova, 1979) . For a review of the crystal chemistry of cyclotetraphosphates, see: Durif (1995 Data collection: APEX2 (Bruker, 2008 ); cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: CaRine (Boudias & Monceau, 1998) and ORTEP-3 (Farrugia, 1997) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008) . (2007) and Yuan et al. (2008) and the trigonal form more recently reported by Bejaoui et al. (2008) (Chudinova, 1979) , have been identified. Corresponding unit cell parameters are listed in Durif (1995) . Among these isotypic compounds only the structure of the Sc 4 (P 4 O 12 ) 3 cyclotetraphosphate has almost simultaneously been refined from single-crystal data by Bagieu-Beucher & Guittel (1978) and Smolin et al. (1978) . Their refinements confirmed the description of Pauling & Sherman (1937) and maintained at this temperature for 36 hours. Finally, the sample was cooled down to room temperature by shutting the supplementary materials sup-2 muffle furnace off. Single crystals were extracted from the batch by washing with hot water and filtering. The crystals were dried at 353 K in an oven. A translucent octahedral crystal of the title compound was selected for the structure refinement.
Refinement
The highest residual peak in the final difference Fourier map was located 0.87 Å from atom Lu and the deepest hole was located 0.99 Å from atom Lu. 
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Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Refinement. Refinement of

